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(54) CONTACTLESS OPHTHALMOTONOMETER 

(57)Abstract: 

PURPOSE: To provide a device capable of automatically detecting the 
stain of an optical element in the rear part of an air compressing 
chamber without giving the inspector trouble. 
CONSTITUTION: This contactless type ophthalmotonometer is 
constituted to compress the gas in a cylinder 1 by a piston 2 and to 
blow the compressed gas from the compressing chamber 3 
communicating with this cylinder through a nozzle 4 toward the eye to 
be examined. The ophthalmotonometer described above has the light 
transparent optical element disposed in the compressing chamber 3 to 
allow the transmission of the luminous flux advancing along the axial line 
of the nozzle 4 for the purpose of position adjustment, etc., and a light 
projecting means for projecting the luminous flux toward the optica! 
element Further, the meter has a light quantity detecting means for 
detecting the light quantity level of the luminous flux of the light 
projecting means transmitted through the optical element and a 
comparing means for comparing the light quantity level detected by this 
light quantity detecting means and a prescribed light quantity level. The 
stain of the optical element is thus detected. 
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^ NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



3LAIMS 



ClaimCs)] 

.Claim 1] In the non-contact type tonometer on which a compression gas is sprayed to optometry-ed through a 
lozzle from the compression space which compresses the gas in a cylinder with a piston and is open for free 
Dassage in said cylinder The optical element of the translucency prepared in said compression space in order to 
penetrate the flux of light for the justification which progresses along the direction of an axis of said nozzle. A 
loodlighting means to floodlight the flux of light towards this optical element; and a quantity of light detection 
neans to detect the quantity of light level of the flux of light of said floodlighting means which penetrated said 
optical element, Non-contact type tonometer characterized by having a comparison means [ predetermined 
quantity of light level / level / which was detected by this quantity of light detection means / quantity of light ], 
and making the dirt of said optical element detectable. 

.Claim 2] Either the floodlighting means of claim 1 or a quantity of light detection means is the non-contact type 
lonometer characterized by laying underground in the above-mentioned cylinder or compression space. 
Claim 3] Quantity of light detection of the quantity of light detection means of claim 1 is non-contact type 
.onometer characterized by carrying out whenever it sprays a compression gas to optometry-ed and a piston 
eturns to a criteria location. 

Claim 4] The predetermined quantity of light level compared with the comparison means of claim 1 is the non- 
iontact type tonometer of claim 1 characterized by to establish the warning means which emits warning when it 
s below the predetermined quantity of light level to which it was set based on the quantity of light required for 
neasurenient of the flux of lights, such as the justification flux of light which penetrates said optical element, and 
he quantity of light level further detected by said quantity of light detection means was set 
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DETAILED DESCRIPTION 



.Detailed Description of the Invention] 
.0001] 

Industrial Application] This invention sprays a compression gas on optometry-ed, deforms a cornea, and relates 
:o the non-contact type tonometer which measures the intraocular pressure examined the eyes by detecting the 
deformation condition. 
:0002] 

Description of the Prior Art] As a device which injects the compression gas of this kind of non-contact type 
:onometer, the device as shown in drawing 4 is known. The piston 2 in a cylinder 1 is pushed up upwards by the 
lon-illustrated drive with measurement initiation, the hole with which the air compression room 3 which is open 
or free passage in a cylinder 1 holds a nozzle 4 — the side attachment wall is constituted by the posterior part 
jperture 6 grade which consists of aperture glass 5 and a transparence plate. The posterior part aperture 6 is on 
:he axis L of a nozzle 4, the optical-system groups 7, such as observation optical system, justification optical 
system, fixation optical system, and a measuring beam study system, are arranged behind the posterior part 
jperture 6, and each of that flux of light passes the posterior part aperture 6. If measurement is started, a piston 
i moves to the location shown by the dotted line within a cylinder 1, and the air in a cylinder 1 will be 
compressed by this at the air compression room 3, and will be sprayed on the cornea Ec examined the eyes from 
J nozzle 4. As for a piston 2, from a nozzle 4, the air for the next measurement is inhaled by the initial valve 
)osition after air injection at return and this time. 
:0003] 

Problem(s) to be Solved by the Invention] When a piston 2 returns to an initial valve position in above 
jquipmeint, the inside of the air compression room 3 is decompressed. Some secrete which scattered [ tear ] by 
)lasting of the compressed air to the cornea Ec examined the eyes tends to flow into the air compression room 
5 from a nozzle 4 with the reduced pressure in this air compression room 3. In this way, the tear which flowed 
night adhere inside [ which is located on the axis L of the nozzle 4 in the air compression room 3 ] the posterior 
)art aperture 6, the permeability to the justificati on flux of light, a measuring beam bundle, etc. which pass the 
josterior part aperture 6 might be lowered, and trouble might be caused to measurement Although the front 
ace of hole aperture glass 5 is also stained with dirt, such as a tear, it is easy to make a judgment whether it 
;hould clean up by this being a place which is visible to a tester. A tester may not notice until the posterior part 
jperture 6 is in the interior of equipment to it, dirt is easy to be left since it is rare to touch a tester s eyes, and 
neasuring [ of an alignment error etc. ] becomes unusual. Although the thing of an approach which is putting 
)efore a nozzle the lens cap to which the mirror s was attached as a means detecting the dirt of optical system, 
eturns the flux of light from optical system in equipment, and detects dirt etc. is also known, inspecting dirt has 
he fault that it is troublesome and the mirror side of the removed lens cap must keep clean, while anchoring 
emoval of a lens cap taking time and effort and continuing measurement of long duration. This invention is to 
>ffer the non-contact type tonometer which can detect extent of the dirt of the optical element of an air 
:ompression room posterior part, without having been thought out in view of the above faults and troubling a 
ester s hand. 
0004] 

Means for Solving the Problem] In order to solve the above-mentioned technical problem, this invention has the 
ollowing descriptions. 

1) In the non-contact type tonometer on which a compression gas is sprayed to optometry-ed through a nozzle 
rom the compression space which compresses the gas in a cylinder with a piston and is open for free passage in 
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said cylinder The optical element of the translucency prepared in said compression space in order to penetrate 
:he flux of light for the justification which progresses along the direction of an axis of said nozzle, A floodlighting 
ne.ans to floodlight the flux of light towards this optical element, and a quantity of light detection means to 
ietect the quantity of light level of the flux of light of said floodlighting means which penetrated said optical 
element It has a comparison means [ predetermined quantity of light level / level / which was detected by this 
quantity of light detection means / quantity of light ], and is characterized by making the dirt of said optical 
element detectable. 

.0005] (2) Either the floodlighting means of (1) or a quantity of light detection means is characterized by laying 
jnderground in the above-mentioned cylinder or compression space. 

.0006] (3) Quantity of light detection of the quantity of light detection means of (1) is non-contact type 
onometer characterized by carrying out whenever it sprays a compression gas to optometry-ed and a piston 
eturns to a criteria location. 

0007] (4) Predetermined quantity of light level compared with the comparison means of (1) is characterized by 
o establish the warning means which emits warning, when it is below the predetermined quantity of light level to 
vhich it was set based on the quantity of light required for measurement of the flux of lights, such as the 
jstification flux of light which penetrates said optical element, and the quantity of light level further detected by 
;aid quantity of light detection means was set 
0008] 

Example] Hereafter, the example of this invention is explained based on a drawing. Drawing 1 is a side sectional 
'iew near the air compression room of this example. In addition, the same sign is given to the almost same 
nember as the member of above-mentioned drawing 4 , and the explanation is omitted. The lens is attached at 
he tip, and 11 is a powerful directive infrared emitting diode, and it is laid under the cylinder 1 so that the axis L 
if a nozzle 4 may turn and carry out light transmission of the flux of light to the neighborhood at which the 
•osterior part aperture 6 is crossed. 12 is a photo detector for quantity of light detection, and is arranged on the 
loodlighting shaft M of the light emitting diode 1 1 which passes the posterior part aperture 6. Since it 
oncentrates on the range which ****ed in the bore of a nozzle 4 focusing on Axis L and the tear which flows 
rom a nozzle 4 adheres to the posterior part aperture 6, a photo detector 12 is arranged in the location which 
eceives the transmitted light flux of the range at least In addition, the location of an infrared emitting diode 1 1 
nd a photo detector 1 2 may be made reverse, and may be arranged. Whenever ophathalmotonometry is 
ompleted and a piston 2 returns to an initial valve position, an infrared emitting diode 1 1 and a photo detector 
2 operate, and the dirt of the posterior part aperture 6 is detected automatically. 

0OO9] Drawing 2 is the control-system block diagram of quantity of light detection. 21 is a detector which 
recesses the quantity of light signal acquired by the photo detector 12. and 22 is a microcomputer which 
ontrols this whole equipment 23 is a drop which displays warning of a purport [ need / the posterior part 
perture 6 / to be cleaned ]. The quantity of light signal from a photo detector 12 is inputted into a 
licrocomputer 22 through a detector 21. Drawing 3 is drawing having shown the output wave of the quantity of 
ght obtained by the photo detector 12, a is in the condition that the posterior part aperture 6 is not dirty, and 
he quantity of light level is II. It has become, quantity of light level 12 which b is in the condition to which the 
utput of a photo detector 12 fell with the dirt of the posterior part aperture 6. and serves as a measurement 
rror of the optical-system group 7 up to — it is falling. The quantity of light level of an output wave obtained 
'om a photo detector 12, and II 12 Extent of the dirt of the posterior part aperture 6 can be known by 
omparing. It is 12 here. Before falling to quantity of light level, the quantity of light level 10 used as the criterion 
Dr telling a tester about the stage of cleaning of the posterior part aperture 6 is set up, and the microcomputer 
2 is made to memorize. A microcomputer 22 is the quantity of light level from a photo detector 12, and 10. It 
ompares and is 10. When judged with the following, a signal is sent to a drop 23, the posterior part aperture 6 is 
irty and a drop 23 emits warning of a purport to be cleaned. 

D010] Various changes are possible for the above example, for example, by adding the function which enables 
he attachment and detachment of the optical element part equivalent to the posterior part aperture 6 of the 
xample of this invention which these people proposed in Japanese Patent Application No. No. (name of 
ivention "the non-contact type tonometer") 128355 [ five to ] to compression space 3, the cleaning becomes 
asy and it can be used as much more advantageous equipment. 
D011] 

Effect of the Invention] According to this invention, the dirt of the optical element of an air compression room 
osterior part can be detected automatically, without troubling a tester s hand. 
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JPO and NCIPI are not responsible for any 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[Drawing 2] 
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